INTRODUCTION
Most of the work published on the influence of plane of nutrition before con¬ ception and during early pregnancy on reproduction in the pig has concerned the gilt rather than the sow. There is general agreement that, in gilts, a relatively high level of feed or energy intake increases ovulation rate but decreases the number of embryos which survive the first month of gestation (Robertson, Casida, Grummer & Chapman, 1951; Self, Grummer & Casida, 1955; Gossett & Sorenson, 1959; Haines, Warnick & Wallace, 1959;  Sorenson, Thomas & Gossett, 1961) . The sow differs markedly from the gilt, however, in that oestrus and pregnancy closely follow a lactation during which an appreciable weight loss may have occurred. In these circumstances it is possible that the level of nutrition during the interval between weaning and mating and during the early part of pregnancy may have a critical influence on ovulation rate, conception rate and embryo survival. Ballinger (1940) reported that supplementary feeding of sows allowed grazing during the first 6 weeks after weaning gave a 50 % increase in litter size at parturition, suggesting that poor nutrition adversely 270 F. C. Heap et al. affected ovulation rate and/or embryo survival, but the statistical significance of this result is not known. Later, King & Young (1957) investigated the im¬ portance of plane of nutrition during the first 4 weeks of pregnancy. They found no difference in survival of embryos between sows which received 5 or 10 lb feed a day (cereals plus 10% whitefish meal) but a significant improvement in conception rate in the sows given the high level of feeding.
In contrast to both the above reports, the results of a feeding trial in which sows received, over three reproductive cycles, a daily meal allowance of either 3, 6 or 3 increasing to 6 lb at the 76th day of pregnancy, showed no influence of the higher feed allowance in early pregnancy on litter size or conception rate but a small significant effect on birth weight (Lodge, Elsley & MacPherson, 1966) . Salmon-Legagneur (1962) , however, found no significant differences in any reproductive characteristics between sows given either 0'9 kg meal/100 kg liveweight, daily throughout pregnancy, or 15 % more during the first half and 15% less during the second half of pregnancy, or the reverse distribution.
The experiment here reported was an attempt to obtain more basic infor¬ mation on the effect of level of intake of protein and energy in early pregnancy on the survival and development of embryos in the sow.
MATERIALS AND METHODS

Animals
Thirty-seven fourth litter and eight fifth litter Large White sows were used for the experiment, which extended from October 1964 to June 1965. All had been fed to a common scale based on litter size during the previous lactation (4 lb meal/day 4-1 lb/pig suckled) and during the interval between weaning and reservice (6 lb meal/day). All sows were mated with the same boar on the first day of oestrus and again within 9 to 15 hr. From weaning, throughout the experiment, the sows were individually fed in covered yards bedded with barley straw and unlimited water was provided. Table 3 . Table 4 .
There were no significant differences between treatments in either litter size or survival rate. After adjusting treatment means to remove differences asso¬ ciated with weight of sow at service, the mean number of corpora lutea was greater on the higher levels of feed intake, but not significantly so.
On average, 73-6% of corpora lutea were represented by normal embryos. Of total ovulations 18-5% (as measured by corpora lutea count) could not be The number of sows were thirteen, fourteen and thirteen on diets L, M and H, respectively.
accounted for, and 6-3% were represented by embryos in various stages of degeneration (Table 5) . Only a small proportion of embryos appeared anaemic or had blood in the amniotic fluid.
Measurement of embryos, embryonic membranes and embryonicfluids Nutritional treatment had no effect on either the weight or crown-rump length of embryos (Table 6) The relationship between number of corpora lutea and litter size was highly significant (P<0-001) but the effect of sow weight at service, independent of its effect on ovulation rate, was not significant.
DISCUSSION
The distribution between the treatments of sows which failed to conceive indicates that nutrition had little influence on conception rate. This result does not support the suggestion of King & Young (1957) (1957) and those of the present experiment concerns the weight change of the sows. Similar diets were used in the two experiments but, whereas in King and Young's work sows were given either 5 or 10 lb meal/day and lost 23 lb or gained 6 lb respectively, in this experiment they gained either 6, 40 or 56 lb on daily allowances of 3, 6 or 9 lb meal respec¬ tively. The reason for this marked difference in response to level of feeding is not clear.
The association between higher ovulation rates and higher food intake, after adjustment for the effect of weight of sow at service, may have been due to chance, but, as treatment differences were imposed after first service which could have preceded ovulation by up to 36 hr, it is possible that ovulation rate may have been affected by the immediate plane of nutrition. Several workers have reported that level of feed or energy intake before oestrus may influence ovulation rate in gilts (Robertson et al., 1951; Self et al., 1955; Zimmerman, Self & Casida, 1957 ; Zimmerman, Spies, Gossett & Sorenson, 1959; Haines et al., 1959; Sorensen et al., 1961;  McGillivray, Nalbandov, Jensen, Norton & Becker, 1962; Rigor, Meyer, First & Casida, 1963 ). Zimmerman, Spies, Rigor, Self & Casida (1960) found that a high energy intake for as little as 6 days before oestrus stimulated follicular development but they did not investigate the effects of 'flushing' for a shorter period. Similar results were obtained in mature ewes receiving an increased food allowance for 8 days before expected oestrus (Allen & Lamming, 1961) . Recent evidence presented by Ray & McCarty (1965) supports the implication of the present data, that variation in energy intake for a period measured in hours may influence ovulation rate in pigs, in that starvation after service on the morning following first observance of oestrus was associated with reduced ovulation rate in gilts. In both experiments, however, corpora lutea count was taken as the measure of ovulation rate, so it remains possible that level of nutrition following service affected not ovulation rate but persistence of corpora lutea.
American workers have found embryo survival in the gilt to be depressed by unrestricted feeding or by a high energy intake following conception (Robertson et al., 1951; Self et al., 1955; Gossett & Sorensen, 1959; Haines et al., 1959; Sorensen et al., 1961) . In contrast, the present results support those of King & Young (1957) (Burger, 1952; Perry, 1954; King & Young, 1957) . Since fertilization rate in the pig is usually high (Hancock, 1957 Regression of litter size on weight of sow at service showed that 100 lb increase in weight was associated with an increase in litter size of 4-2. This suggests that weight of sow may have been associated with an improvement in embryo survival, even though an increase of one in ovulation rate was accompanied by an increase in mortality of 0-29. Multiple regression analysis of the effects which ovulation rate and sow weight had upon litter size showed that the former was of greater importance (P <0-001) and the independent effect of sow weight only approached significance (P<0-05). Both Squiers et al. (1952) and King & Young (1957) found mortality to decrease with weight of sow but not significantly. In the present experiment, although neither ovulation rate nor litter size were correlated significantly with weight of uterus, the relationship between the latter and weight of sow at service was significant (r = 4-0-40). An independent effect of sow weight on litter size might be mediated through development of the uterus and provision of a uterine environment more favourable for establishment and growth of the conceptus.
The implication of the above results is that 'condition' of the sow at service may influence litter size, mainly through its effect on ovulation rate. It does not 278 F. C. Heap et al. necessarily follow, however, that increase in ovulation rate would result in increase in litter size at parturition. Newman (1963) found that the correlation between litter size and ovulation rate became negative by the 100th day of pregnancy in Lacombe sows, which he attributed to the effects of increasing intra-uterine competition. It is evident that any effect which nutrition may have on the survival and viability of the litter during the first month of pregnancy may be modified by the complex interrelationships of environmental compo¬ nents at a later stage and these relationships require further study.
